uses models that predict the amount of favourable habitat at the reach scale (~10 2 -10 3 m 2 ) as a 65 function of discharge rate (Bovee, 1982; Ginot, 1995) . Habitat models combine the hydraulic 66 model of a stream reach with models of hydraulic preferences. Classically, hydraulic 67 parameters of the microhabitat (velocity, depth, substrate). The datasets used come from two 95 regions: the French West Indies (Martinique, Guadeloupe) in the Caribbean and the island of 96
Reunion in the Indian Ocean. These are recent volcanic islands with comparable 97 hydromorphological characteristics (narrow valleys, abrupt reliefs, high waterfalls) (Falkland, 98 1992 ). Our main objectives were to (1) build hydraulic preference models for different 99 taxonomic groups in each of the two regions (Caribbean, Indian Ocean), (2) estimate the 100 transferability of models among datasets and groups of surveys, and (3) compare hydraulic 101 preferences among the species of the same family. 102
METHODS 104

Reaches and sampling dates 105
We used five datasets (Table 1) , three collected from the Caribbean and two from the Indian 106 Ocean ( Figure 1 ). Abundance samples were taken in 121 reaches of 52 rivers during periods 107 of 1 to 12 years. The reaches were distributed over the entire island, in river sections with 108 persistent flows, and were sometimes located upstream or downstream of water intakes. The 109 length of the reaches varied from 0.05 to 2.75 km so that each reach encompassed a variety of 110 morphological units (e.g. riffles, rapids, pools, cascades). The reaches were located at an 111 altitude between 5 and 670 m, at a distance from the sea from 0.1 to 22.8 km and at a distance 112 of 1 to 34.5 km from the source. The surface area of the watersheds upstream of the reach was 113 on average (± standard deviation) 15 (± 15 km 2 ) in the Caribbean and 70 (± 49 km 2 ) in the 114 Indian Ocean. Most of the sampling was performed during the low flow period (when 115 hydraulic selection occurs), i.e. from December to May in the Caribbean (Chaperon et al., 116 1983) and from November to April in the Indian Ocean (Robert, 1988) . 20% of the surveys 117 (reach×date) in the Caribbean were carried out during the high flow period but when 118 discharge rate was relatively low. 119
Sampling methods 121
Sampling of fishes and shrimps was done by electrofishing using three methods (Table 1) Caribbean belonging to three families of shrimp (Atyidae, Xiphocariidae, Palaemonidae) and 157 two families of fish (Mugilidae, Gobiidae), and four taxa in the Indian Ocean belonging to 158 two families of shrimp (Atyidae, Palaemonidae) and one family of fish (Gobiidae) ( Table 2) . 159
In order to get round the problem of different surface areas of the samples used in the 160 analyses, the abundances of the samples were transformed to densities (Ď, number of each for 161 an equivalent surface of 10 m 2 ). Taxa size classes were defined in order to infer the effect of 162 size preferences on hydraulic. The limits of classes were chosen to obtain comparable 163 numbers. 164 We described the quality of our two series of nested models (M1-M4 and M1, M5-210 M6) using the additional deviance explained in comparison to the previous model. In 211 addition, we used a likelihood ratio test to compare a given model with the previous one. 212 RESULTS 
214
A total of 8353 samples were collected from 320 surveys, making it possible to establish and 215 study the preferences of 11 taxa and 16 size classes in the Caribbean, four taxa and eight size 216 classes in the Indian Ocean ( Table 2) 
Univariate models M1 -M4 by taxon 226
The deviance explained by the survey in reference model M1 varied from 20.3 to 56.0% (on 227 average 36%, Table 3 ). The addition of microhabitat variables in M2 explained from 0 to 228 18.1% (average 4.3%) of the residual deviance of M1. The model of velocity preferences was 229 generally more efficient than that of preferences of depths and substrates (on average 6.9, 4.4 230 and 1.6% of explained deviance, respectively). Examples of fits of M2 models to the data 231 observed are given in Figure 2 . (Figures 3 and 4) . 242
The preferences for velocities and depths, and to a lesser extent substrates (Table 3) , 243 differed between datasets. However, the additional deviance explained by M3 in comparison 244 to M2 remained low: it was < 2.2% in the Caribbean and < 1.5% in the Indian Ocean (Table  245 3). The main differences observed in the Caribbean are the variations of preferences in the 246 range of high velocities (> 0.5 m.s -1 ) (cf. A. scabra in Figure 3 ) and preferences for shallower 247 or deeper water depths (cf. A. monticola in Figure 3 ). In the Indian Ocean, we observed 248 preferences for lower velocities and an absence of preferences for depths in the dataset 249 sampled by "points" in comparison to "habitat units" for C. acutipinnis (v, h) (Figure 4) . 250
Regarding variations between groups of surveys, the comparison of M4 and M3 indicated that 251 the localisation parameters of reaches and the sampling period generally had little influence 252 on hydraulic preferences (explained relative deviance < 2.4%, Table 3 
Multivariate models M5 -M6 272
The multivariate models without interactions (M5) explained from 2.8 to 24.4% of the 273 residual deviance of M1 (Table 5 ). The addition of an interaction term (M6) improved the 274 explained deviance between 3.7 and 9.4% for some taxa: Sicydium sp., X. elongata, C. 275 acutipinnis and S. lagocephalus (Table 5) . 
